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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce electric 
resistance, improve gas permeability and improve 
jointing to a catalyst layer of a cell by forming the 
porous structure of one side layer of sheet material 
mainly composed of conductive material, to be coarse, 
and forming the porous structure of the other side layer 
to be dense. 

SOLUTION: The sheet material is formed in coarse and 
dense structure combining fibrous conductive material 
5-10 nm in diameter and 1 mm or more in fiber length 



and fibrous conductive material 5-10 in diameter and 
less than 1 mm in fiber length. A conductive sheet of 
coarse and dense structure can be formed by forming a 
coarse porous structure surface of the fibrous 
conductive material 1 mm or more in fiber length and 
forming a denser porous structure surface of the fibrous 
conductive material less than 1 mm in fiber length. It 
is also desirable to form the conductive sheet of coarse 
and dense structure using an unwoven fabric structure 
sheet using carbon fiber 1-30 mm in fiber length for the 
coarse porous structure surface and using carbon fiber 
less than 1 mm in fiber length for the dense porous 
structure surface. 
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httftfSot, -#©ffi©JI©#?L 

[ft#^2] ^t-&£®©s©#?l»£©£?l^£v 

A (%) tU $T&£®©M©#?Lfl*i;i©£?l^S: 
VB (%) £1--2>££> 5^VA-VB^9 OT'&Sii 

*«iKiE*t©W>-ho 

A (g/cm3) i:U m^&6ffitf)M©#7L»g<Z> 
itmg&DB (g/cm3) KDB/D 

Agio oT-&z>m?mi ttz&zKimammi/- 

ho 

[ft ] 1 4 c m/fpOlQm.Zm&ZMti t£<Dl± 

^nffimcDtf^mimmzp a (p a ) tu 

®©Jl©#ft1l^©#;*;gj®}gffi£PB (Pa) ht 
&t£. KPB/PA^l 0 0T*&6ff*Sl~3tf) 
^T*l£HCfB«©2»>- ho 20 

-ho 

fC©l$lt;R£LA Um) tU WiX^m^mK^t. 

2^LA/LB^l 000 0-efe-5|f^5*fe{i 
6fCfB*c©#SS/-K 30 

mxms] m?&mm<nmmm>\ mm® 

5-10 ^m-e^o»l^ 1 mnvVXtXibZmWm 

m^^ncDm^^^it^mmm^m. mx&z> 
~4©^-f*i^cia8®#s->- ho 

ho 40 

&IBi£3*ifc%©T&§it#iR 1 ~ 1 o©wf *uwc 

ho 

& 5 ~ 1 0 ft mXfr-Dfflimtf 1 mmJSU:T?*6«Mltt 

sgimtm<zxHem%<& v Hd^s»m«B&*^ e>3& »j , are* 

sm©«tC^**lSl»mi4^«^<7)!KE^l 0 nm 
~10(t m-e&£§f#S 1 1 IC|3«©#SS/- ho 
UfcftRi 3] -#©B©Jii:ftfc£©®©Jli:;tf, TIE 
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«®»SS/- ho 

WHWtcft 1 ~ 1 3 cdv >r*i*^cfa«®#a 

*«14fBS©»>-ho 

^ fc^iftfe i t>*r ti e> ©iI-&4^ ^Iiai. 

fc-rsit#« 1 ~ 1 5 v \-r ti^jcaateflMwis/- k 

^oa, —y>T)i. wf^y* jVr—V2>* 
J^©^feJ;a^©^fce>mc3ti£©ffc-£^;fr 

e>jii*ns fc© sriK^^ii-rsii*® 1 6 %m<mm 

S/-K 

AM®iB^*RT»*«*a 1-17 VNTti*Hc|3*g© 
IMIS/- h= 

1 9 ] ft *® i~i8 ©v ^*ij^tc8a«cp#a 
j/- h &^LT*sa^»T?» h©s 

©i 



HI *3 2 0 ] ft *s 1 9 IB«c©«iS# t SiW 

rar#«2 1] n#«i 9 ia^©«is^i:««M 

C«*S2 2] gf$gi 9I3ic©m*iS**£mv^;:£ 

mm. 2 4 ] ft#^ 2 2 * & « 2 3 iB«©»®fi5: 

[000 1] 

«t*5l#a4x6ffl3ft. ^Jx.««H^icffiVN^ti5o 

So 

[0 0 0 2] 
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lea, mwm\cM&Tnm%Mizm j *tz><®in<Dijm 
tea, m& • am a>ku>^(cb± 

[0003] z<D£ o WmW&<Z>Wimtt£ bTtt, 

£ t;Ltf#r#P 6-2 0 7 1 0 S3ffl¥ 7-32 

6 3 6 2#&?g, mm^i - 22073 

[0 0 04] tfc, SS£n* hCDBHSrafftl-S^Sji: 

LT> - 1 0 5 9 5 7^^#f^8- 7 8 

[0005] WiiMiillH BMW&o) 

[0 0 0 6] 

mz&V&lftLtdsm&^mfrX&ZtittaX, * 

y, i^fewtiigi^^itffl^fe^ 

[0 0 0 7] 
[0 0 0 8] 

[^©^©m -#©® 



(3) #^2000-2 9 9 1 1 3 

4 

[0 0 0 9] LfctfoT, »ttt<DlWt®jRllttCJ:»A 
[0 0 10] *|8W©««2/- MCfcUT, ffi*«Kg© 

li©Jlfc®ifclfl5&©Si©Stt. ±^©cke>lc^©iSg^ 

^«#{cp^$tis fe©-pttfti^ en-eft©/!©* 
mmMzm?^ mm. mmm. 
mmm&z&m^ximtzzttfxgZo 
[ooii] mm*. i/~h^mi)^mmmm(D 

(%) 3©SMi, ffl&^Tli^C as 

«5i«sSTfti/jNa<3!fc*. #ic, ffl-e&&ig©Ji©#>?ut 

$£;£©£3W£VA (%) tu S5T-fe§B©M©#?L 
©UBi©2?U|S&VB (%) hf-Silt, 5^VA-V 
B^9 0T'&5'£:#> *3m<m®ffi&£lsXim£ 

tt, VA^9 0T\ VBS8 0T*feS3il*W*LV^ 
[0 0 12] 2/- h£fi*£2/- hi£tmx 

20 &Lfe4j©T'&y, iiTfl3#<attg/cm3-C**. 

DA (g/cm3) fcU «fcT?&SS©S©#?UI«5i 
©iS$3S£DB (g/cm3) l^DB/ 
DASlOOTfeSI^ #^©ffi##f^ LT« 
*?*U\, 1. lSDB/DA^OtfiyjfiU*. 
[0 0 13] ±IB©5£?Wf>jlSlB«S:#«>SBRK:, i/- 

jEEtCfc ySHfc-tsa^Cii. JE^J 1 2. 7 k P a fcfctt 

[0014] xx^mmz. m^^^mzj:^ 
t/- h^MB^ft>^imx\ mfr-fi&iiz i4cm 

»©#?LKflBiffl^a»^tS:PA (Pa) fcU m 
X& SiB©® ©g^JLSSBi©^^a^tS P B ( P 
a) l^PB/PASl 0 o-e$>S3i: 

*\ ^W©ffl^#*l##?L^^^ l/Ttt^Ji 
40 1. 1^PB/PA^2 0«!±»J»*US 

[0015] f& #?LKIff!&^?««ff^«lre%SJV 
ii, ftlfms^ 1 m m~ 1 mmtfftSIilW* L 
V^ (5Mm~5 0 0jBmA { «kWiU^ . H# 
©^S©J:b (!ffi>&M©jSS (TA) /«5fcJi©J£3 (T 
B) ) ttO. 1 — 1 0 0 O^W^LVn (0. 5-100 
5^«fcy»*L<, 1~2 0jWKtCff*Lv0 . Sfc, PI 

ti^ti©^®^ e>««««tto g y LT v ^ i: 3 5 * -e© 

50 j eti-?ti©Jf©^^i:-t'So 
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[0016] mmmmt bximmmmmt u 
k m%mv>&Mz%?z>mig.x&n& sssw 

immi;- b ^ e>nsffl^»f£tg& &z <t o t 

[0 0 17] ttc. fi:#5~l O^nu mmimmi^ 

±oymmmmmm£ , fifi 5 ~ i o n m, mm \ 
mm^mommmmwm^ um&fritxm&mm. 

^ i mmWs(DwmmmmmiT*\mirz> ^ tc ± y 
mmm&<Dmmis-b*fti&-tz>z.£tfz*gz> 0 ^©± 
e>ft*§£-m, wmmmw£*&mmt.*&z.t. 
mtb^mmmttez, z<Dm^^^m^\t^ti 20 
ft ^*>\ m^Awmmtm^^ 1 ~ 3 0 mm©^ 

mzmm&i mm^moy^Mmm^xnmmmmm 

wmffimzmmi mm^mvfmmmm^xmi 
mmmnty- b *\m?z> z\ t l v ^ mm 5 ~ 

3 0 mm©fc©tC «fc »Jffl&flK&&#T, illfeR 1 0 m m 
~ 1 mm©t,©fC«fc U«5«JBife»TS/- h sf^t-rs 
r£#uy£?£Uv 30 
[0018] ari?&sffi©stc#*n5#«i4iiatw» 

RCDlRKIfi^ 1 mm J; y ffiT?&SlftC#* 

[0019] *«wa«Wllts/-hK:fe^T, # 

©it) SrMwtgii&rs -#©® (A 

®) (C^*^5#®ffii^i^ft©i^S^3!)Mffi^©® 40 
( b s) iz$& »t«ffl« i y 
^w&. AmtBm£v^&Wk£&&. *f#ic nx 
&m<DMiz$±ftmmmmmM<Dmmz. l a 

Um) fcU fcT?&$ffi©®C^*ti6#Sffi«i|£|* 
qmoWM&Z LB Um) fc-TSfcg, 2^LA/L 

Bgioooo r £ tf, 438H©s|B£fttii2: 

H*F*U\ LA/LB^2±Ut)^V^ ffiT'fe 

5^S'SS^^©ll^^ifit-^T||^{Cffl^« 
ii^fe>tl-rW*b<^<, LA/LBAU 0 0 0 0 «fc 50 
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*j®fijgflttf *s < * y , »4a?a©m@«Wi: ltjs 

v>fefc£Kffi;frl^©&<iKgififfi^< «; y ft t l < & 

K 2^LA/LBSl 000^J;U^L^ o 
[0 0 2 0] »t^S»^&^$tlS^ 

(DWr&lZfa fflft«Si©S/- h i:?5ft^}g©i/- h £fi 

y , -^©®tc»i^©Mv 

iDLT«lfft#?L3a«SihtSft^©7K5Sfc«fcy, ffiftft 

^ft 4tt? *i. ^BfKfefc y <DffiMFmm&zmit 
mtzztiz^v, m®timz%m-?zz£&x*%2>. 
[0021] ±.mo^ym%mis- but, mmnzn 
7k5wmz^xmim^mzm^ntcmm\m 
mzmft^Mx^Lxte&tmiy-bz^ mm 

mm<D&Zt>\ '>^<i:t3ramT% fro, */-h© 

rtfet't^ zizi-e, s/- h©j?*tt J is p 8 i 

1 8 iC^DTU^-rS 0 $I/£B#©MJ2tt 1 3 k P a £? 

So mmmmtfmmizizft^wmc&^xmfoz 

So ^©ZL^tCcfcyW-ffii^tc^s^i:©^^ 

[0 0 2 2] mmty- bO®g$>H> KU >^tt=fe^< 

■ttS fcfiblC, Wffimi©^§ ti^ft < ii %j 3 mmi^Ul 
X&Z>i)\ ft£L<\$4. 5mmJSLL $^IC^*L< 
&6mmJ£U:T*&£c 3mm*it'H A>KU 

>^tts#o©««3iu<ft*. mmmmzmn 

mz -?^7c¥ffil^{cfe^T*«^ft^fBltcBBl«I$-&S Ac 

ifctc, OTf«i©^$ tt^me/ - h ©he#© 5 m 

t1"6o 5^tiTi±, n*7tA©SIlsi©Bifia^tL< 
fts 0 WffiW#t©^s©±Ktdu ^KWtc-^fc^ffi 
rtJCj3V^M^ft*lRHCBBI^S-B:Sfc«)tcti3 0 mm 
SkTimt L/<, 15 mmJ^T^U »J L < , 8 mm 
J£HT#S ^iC^* U\. |IWSttr« il^W 

m&ttm < ft s fc^tc^iiE^tc^v \j±±itffrfr y . #m 
s/-h©«w^, ^^-m^^m^m^«ji©M§P«j 

[0023] *fc, 9eiHlo^lit ^liCcfcS^ 
^©JHft&.ty^lcB&ihT'gSfett, tt^^T'feS 
©*W*LV\ jaW©*S-S»li:tt, 
M(iS:ffllfS^S:*y|»V^^T«^©S3^^ 
tC&SSSL (mm) 5:to^il^lC, S3LlC*f^S 
HDliH4^&©1*tlA (mm) SrMSU A/L««fefetf 
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[0024] mm*/- homacfcytT, 

[0 0 2 5] aw*/- huswr, flnffi#©#®$l&H 
©#T*&G&ifc U h «>fS 3 %#T £ 

[0 0 2 6] LT^ 3tf'J7*ynnhu;i/ 

(pan) ^iK. 7x;-;n^». KTy^- 

mmmm> u-a>3Wi8Mwii&^3W*sa*i6. * 20 

2, 5 0 0°COTftW*L<, 2, OOOTCJStT^i*; 

[0 0 2 7] #f§B£©W>- h*K:M^e.ti*iieMi 
a ff*b<li^iiliiH iS#D Um) fc, §i5g 

(MP a) £, 6l5i#WE (MP a) £©M£& 30 
[00 2 8] a/ (EXD) ^0. 5X10-3 

lit. 5\wsmmizj i s r 

7 6 0 1 KiflCTM^-f <5o ig¥^^T®©j^»i©^ 

mmmtfm>znx v d, a, Ecowt-e 40 

ti-?ti«a*^L/feffiS:Mv^ B £?£L<«a/ (Ex 

d) ^1. ixio-3-efey, <ty»*u<iia/ (e 

XD) ^2. 4X1 0-3-efe5 o 

[0029] mmmwmmwmz. »>- h 

©3&g©£ft, 0. 7%)lLtX&£<Dtfft£L<. «ty 

8%Ri:T'fe-g,o 9l9Nfi»H«ft»3ims (a) 
3¥W (E) Tl»LfeflireS>S. 

[0 0 3 0] &St*SI^©^W«*fc^TI8 
£"t£fc«>, ]^^»|©B!5i§t$tt5 0 0MPaJiU: 50 
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T?&5©j&W*U<, l,0 0 0MPa£iU:T*fe5©tf 
J:*J#*U<, 2,0 0 0MPaRl:T*feS©tf$e>lC 

[0 03 1] ^miMC t3»^StT-& oXtjtfcv^c 

[0032] mmcmmm-r^ 

^sSrSEffca-ft* 3 i: tc «t 0 Tffl^»ft#fii£:-t<S> - 

*^hit, &%wmmi/-htfm^ion2>mm>m 
* iftc i o xms&to ^ns^s t>©-c*&5 # , 

#I/U£ ffi£ 5 ~ 1 0 n m, SIM 1 mml^J:©!^ 
SMffifcHfc, lOnm-lOA m©!|fr? 

«® zm-w$mmmx°ftf&? & 3 1 {c ± y 

1-30 mm<Dfflm&t:m^&fmtm& 

[0033] jfcfc, *«W®BBil»tt»>-l»(cfev^ 

1 0 m mXfr-Dimmtf 1 mraRit^SitWIt 

*«jS©M(C#*tl«««tS^«^©«2g*U 0 n 
m~l 0 /imX&2>Z.ttfft£L\<\ ^T'&SM©®{C 

^tnsWffiBH^ftta©*^^ 1 0 ti m J: y 

at rr««afflw(Bi*we> ti-r$f * u < * < , 1 
onmiy v^s^, are&sffi©«K§*<sBtcft y 
t^T ^aiteeiw 5 ** < ft y . M«?fi©«»^ 
t Lxm^fc£%izm^ft^(Dmmmjm l <* »j» 

*L<ft^„ 

[0 0 3 4] »l^m»Mi:ifS-7-^m» 
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[0 0 3 5] *fg«®«K^!JcSS/- M^Stt«gtf>ffi 
<Z>j^:frffl&ffl<<BS:l8itT?£S. #tc, »M$*t 

ztmi-T^immmi/- b zmsiir&mzi-L mm- 
mmmmmtLxm^ m^'mnnm^^ 10 

6„ ffiRotK&fctt. xv;i/^'3>, f-f^-i?3> 

iww*(ttRcDiiets!ft<Lfey, »>-h©s 
[0036] mwrnm^-t^w^n 

tisrhSKM^sr^T^, M^yttf£!iMRT% 30 

[0 0 3 7] #!MMi«S««r6««i)^4WlfcUT 

<, ^Ufcfn;i/T;i/n-;i/ (pva) , jff'J 

gfflfti^-;i/ CfttO , OTlfU>fU7^tl/-b (P 
et) , tfv-fuvi/y (PP) , -K'jxfux jKU 

x^s/im *^:/f£fHi§, m^s§, r;u 40 

Xi>V-, ^d»yx>-^f-l/>#«^# (SBR) , 

t>x> • 7 ? u a x h y (n b r) ^© 

[0038] h*«Daffi^c»nic< <"tsfeto 
tea, mi£im«:*^«i«jmwi^ei»v^^ 50 



#|j§2 000-299113 
10 

x^* h v-, dT^^WS^Tl^U^JRSft^ 

[0039] T&tfWBit, 2 3 ■CtCfe»*fl£|«H!» 
^4,00 0MP agTt*feS3il?!lW4 b<, 2,00 
0MPaJ^TT*&5©#<fcy$ : SL<> 1.0 0 0MP 

<<U »«HWtK^*»*/i6*fe»piUT«n 

ic<<-rsfetoT^s„ 

[0 0 4 0] SMM^lSit *v-K GEftt 
W Kfcwai, ^H^mS?MHa)$aiBe±fflttotc«S 

£ h < » 2 0 %«T, <fc y iff * L < li 7 %OTTfeSo 
[004 1] ^©J: e> #lti/- h SrS^JCji 

^T-feSo WtCaKUr-h57^/*nx^l/> (PTF 
e) , 7 L b^7;i/^-nx-5 : -b>-/\dr-9-7;i/^-n^'Dti° 

b>^fi^ (FEP) , rh77;itDXfU>-^ 

-7;i/^-DT;b^;i/trx;bx— r;i/^a^#: (pfa) 

»»St©jfi*»^fflT»6. PTFE, FEP, PFA 
<, PTFEtPFAtt, S^JtA^^mSt»fc& 

■tfetos&ic^u^o 

[0042] ±iHoi: o fm^^s^.<Dmmy- b izm 
t&^Mmt. o. i~5 omM%(D®miz$>&<Dtm 

*U\ W>-h©«^5t&{£<-r€>fcto{Cl4, ft 
4HF4Wt®^*tt^ftv^«-5*«J:v^ 0. lfifi% 

t/-b <DW&mtiWS*.X < S £ v * e» C*. «fc 

y L < «, 1~30 fifi%©|gHT'feS 0 

[0043] awls/- Hcaawufewa^iMttt, 2 0 

OTC^T-^t-SZlil^SL^IIfifi^T'feS. 81 
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>WSLt*S«*\ «»Jg0Jt©<BT. H*tt©fcLfc#ji& 
i^m^&£©»ft^@ffl®fi£: LTffl^si^fcti, 

[0044] mzwommis- hz, mw&(D^n.^ 10 

fcntf, b*i;:£&£^Stt©^fC©i!l^«> 
£F£b<&i o~i o om*% uu^b<{i5 o~ 

10 0fiS%) T-SSo ifS^#»^^#?L'l4Mi/ 

- h trim l e> s«i^®flwrc»ni3Sf«ci8^& < m 

[0 0 4 5] ^WK^9V^*l6fl«ffi«)Ri:bTJ3« 20 

(pan) ao^®*m^iw»6#6n6PAN9WSi* 

K, 7i;-;naii, 7;i/7'j;i/r;w-M^$:i)!g 30 
tt-^*^tt2saii©^T? : fc^fc^^„ ±fs^m# 

©#T\ *56W©^?Wie^^«i/-hlc*fLT 

it, PAN^^m^, t^*«**. 

[0 0 4 6] PAN&giigftfcUTtt. #^BS3 7-4 
4 0 #^Hg4 4-2 1 1 7 5-^8, #&Hg 40 

4 7-24 1 8 5#^a, #&Hg5 1-6 244^ 

1 5 0-3 0 0°CT«$Um 

H^,cp 900-2000-0, flBmarecDW^BfliQi: L/ 

wm*>ft&. - z r*©5RStt^,^ t mm l t~mm 
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AH r^Sitj efca#«, ^icia 
flaftJfcMv^sBBcj*. m&iWgi ooo-isoo-c 

T»e>ns#»cDPAN9Rij8is»S:fflv^Tisaa*i6 
#*w^ittt £/- m*, w®a©]fffi7j^A m 

So 

[0047] *^<mmmmizm*6Bmfctt, 
±sa©PAN*#fitt§)eR»®e*>. igfitt©tfawji: 
LTli^ffl^szL^T-^-So z:©4:3fcM$&fcUT 

&z*v?y tinner &mftg&* ±tc *=^>n^ 

© J: 5 JfisJJMB® *7f , «m©^^ ^ tt3^jSI»^f * L 
[0 0 4 8] ^S5!<«W82/- Mi, ±M©cke>{c^a 

[0 0 4 9] #(C, *t(|6it5»«fi^J/- 
CB2RjanTJ5fc6#JUPHW2/- hfeJIWS/- Muffin 
5Zt L V ^ Z.tl\Z£ *J ^«^©fl^^J>^ 

[0050] ziz:t% mm&fc 

z. tic i yK^L»&nr»e>ft4jiM9ift?«: 
vNe> 0 ^^^©^^igicfe^sji^sBit 

tt> MI4MIS^©^tl©^5 0-5 0 om$>Z>, 

[0051] mmMmtn-it. wmmm. 

izmtio zi©ffiaii. HS(JMS4:S^ffire38Sa4x«. 

r©^tt^ H^m^^-ii^nicii^-tsfifi©^ 
\ztt?zmmmtm<DBMwimm\z& vwmzn 
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JEEWBttCJiSCT. EMZ^mu &m±iPPte< 

tcjnEstifc«^. M«m mmammz 

Dot, »**u z:®ttgWtJcg^3tiS3.i:ic«fcy 

[0052] #m<m*i/-Y\t* mt&kn-tzm 

t mt L^mmmx&z>i>\ zommmmt 
mmmfcf-tDMfitf. Mmmfr tizzy, m 

vtWti* mm®^ imm^ ^^vt 

■75v9rt-J\/X8 8 0, ^79*^-^X1 10 0, 
-fy v V n-)\/X 1 3 0 0, ~?*yv>7 )^-)\>X 200 
0, U-#M0 0, ?4*V$&>TV*=.y"f , 5v>? 
E C, H^b^±St J # 3 15 0, #3 2 5 Oftt'AW 
btu 1/ y ~f>? V 2 t bX l«]Jfflf 

»a>*>xc -72, w&ivsKcmmffyryij 7* 

«#&© j&fr <b£f * L < ffl ^ ?>*iS. 

[0053] ^iciB^ensmiwt^ k 

J:tPpS«aWfeRT?»*3^ itltli, fcilAli, SEM 
^©^^i^ioT, 2 0ffifi*±. #*0<ttl 0. 
0 o v ^? 9 3 t iz «fc u 3 £ 

[0054] ^^^mv^nsmfsiwofUKffi^ 

0. 1 Q • cm^BWIK, 0. 0 1Q- 
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}i, in- cmJ^T*W*L/<, 0. 1 Q • cmyrtf 
£U£?*U^©T-&So 

[0 0 5 5] *»^©*8ai^Si/- hTfGDS&jglfitt. 

h & 2fo<D#5xmmm<DmizWvx 

0. 9 8MP a©-«ftiiEES:jDiLfei:Sffl^tttl 0 
OmQ • cmfyXFX&ZZttffftLK, 5 0mQ • 
cm2#T#«fcy#*l/<, 1 5mQ • cmfyXFrfZ 

[0 0 5 6] ^©llj^C&^Tte, 115 0mm, S3 
10 2 0 0 mm, 1 . 5 mmflfflf^S:ft4^7^ 
^^RtCitlM5 0mm, S£2 0 0mm, Jf^O. 1 m 

*fLT0. 9 8MPa(DE7J^^SJ;e)ini±t'-&o 2«( 

<7>mmM<Dimzmm<Dm-zmv. m%izw±% 

20 ©ISIfC 1 AflDTOS:^. Sffiffl^T-r^mffiV (V) 
SriRS^L^tCfcU^tR (mfl • cm2) fe^ffi-f 

[00 57] R = VX2. 3X2. 3XitX1000 
#WtS/- V<Dm*%fa\Z0. 9 8MP a ffl-«ift®JB£ 
&iHA.fei:t<Z)J?*tt0. 0 3~0. 3mm#W£L 
V\ t k , 'J^*U<«0. 0 5 — 0. 2 5mm, $tbtC$? 
*L<«0. 0 7-0. 2mmT*$>S. j¥»*^»^i:5ai 

a&ws<*«. &tdmmmwmtih\.xm^t~t 
%\zmfin^<D%w^&im<&z>« m&tfm^tm 

o . 9 8 m p a ©-tKfcffiffi-einE u, m^MS:^* 

[0 0 5 8] h©@#tt 1 0~ 

40 1 00g/m2*W*b<, 2 0~8 0g/m2^J;y^ 
L<, .3 0~6 0g/m2tf3£tC#*UV, S-fthWiV^ 

fe i: t Clif»ie^®ftfl3»ftffi7W£< @#^Sv ^ 

[0059] *«w©«a«fifK^!»«f4^- h &2m*& 

50 l*Kt?^<Z)«^lC»*L<, J^^i^J^ifS-?-©^ 
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iz£ vmrnis- hfefww-6«^ictt. immmz 1 o 

M m~ 5 c mSKCflJW U £ *i£#SjaRffc fZ^Ajtz. 
«IS:iS>«SUt*^**5J&v\, 10 

[0060] &tz. ¥tb&\^wm&<Dimmm*tmL 
xm&mm*/- b &f&*u 9i«K£ «fc yjemww 

^^MmiiM^$:ffi^ii©i/- h±(c^fpbT 
«*«Kg®^-hii'r<6ii:tcj:*J, fflgsffikt.'t&z. 

*tc^^®0«^^LT^K«I^^i: bT 

X\t. _fci&©iI*J, ^£fcl£>r>fat£££K:#oas£ 20 

(PVA) , jKUBffiltf-;b (BftO , ^'Jxf i/>r 
b^^b-h (PET) , ^u^ntri/> (PP) , stf 

fig, r^y^m ^y^w>w«« 

©«rt\ ^OTSx^a hv-, -fZi/x-y • 7&\/y 
#m&fo (sbr), zf* s?x> • TV v d- h y 30 
fi-&ft (NBR) fffli7^h?-, =iX -fe/i/n- 

h ©«zMfc80I«tff o T % i v \ 

[0 0 6 1] J^^-^^#gm ; IM^&sv^^i 

imi&^-m^^kmmmm(Dm^i5mz^ ^x 

n-;i/3-#-, 40 

So 

[0 0 6 2] SiPi ^^v^^cd^^I^ 

«fti^jf9MMiftjHSEMft« v vtmm : &fflmitw&m 

m.<Di/- biza&LX&teffi&Di'- b £?&z.t.\z& 
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[0 0 6 3] «*#RiO^-Ni:«asBKftDS/- 

x> {Wgicttftieatc-rsiiitwm'c**. $i/ti£ 

ffi^Stl**ja)T?tt«!V^, $}MZm&ffi&(Dis-bZ: 
ffiSbfeft 7l/XbX&fc1fSg©^-Mcbfc±lC, 
fflfc«^>-h£fttSbfcy. j^^I^MKI-^ 

[0 0 6 4] 1% Btim©ffi®^^*f|^ii(Dj:e>{C, 

[0065] ^mammti/- m*. ffl$2jf#£ 

jglcfiSe)?, ffi«ffl^3MJ^flWttlaWlc«ffcLTv^ 

xm&Lt=$mmmy- h®, 

^tsr^x, ift&t&z ttfi-ezs. zng&Mffi. 

w<m&umt. mzmzzti-f, ±H0m,nmM(D 
ttf&fr&m^z z.£tfxg&, 3©#?l^^ 
(D&f&zmM-tztx. 2biz&M<Dwmm.is- 

b feffifitrs 3 1 1» nTtgT'feS. 

[0 0 6 6] Momifl^ h»4. «Pte#*UK 

«fiWftSE-Ji<yvtt^i;t±, WSI^^?:^ 
^jK'J t«M<!)I i:T*fe y, ««ffiBH^bH-sK 
'Jvtt6»fctt, Wffififf-«*f[S:^^jKyv«[^ 

#?L#jgj 4:1*. iftfe<Dllte#^#«KJt^ofcS 

[0 0 6 7] ^^#?LM#^Hr^^@^!#?L®^ 
Sr^bTV^^, ^emgfi&ffO. 5~5 0/tmT' 
feS r. t*Ht»T?*)S. b < 14. 1~1 0 *t mt'ife 

So -mmm. %mimmm (sem) 

im%&& b 20 fBRh#^ KttlOO 
«EU^)W6#«>6ri:tftS», jiSttlOOfgT 

6 < ©?L^©¥^i & i: a r i:*W* b v >. 

[0 0 6 8] as^nm&uim&D&mm. 1 o 
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~9 5%H2b&Zt.iffltL'i\ <fc»;#*L<tt5 0~ 

9 o%t*&& 0 QBSffii* **^WWB6±(«W»&» 

ft«e^wrei»LfeSd* (%) Hf&#?LR 

[0 0 6 9] ^^#?L^ji^=^^#7L^ii$:^ 
LTV ^S^tCfcV^fc, 'WfHWt^JKU -?\Z±Mt 

»«MfiK: J:6i * b<, r©M5£»&icii 

-m^mx^it b^v^u bv v » cd j; e> 

fcjKyvfcbTtt. y^mm^^ti^V^mf^ 20 

(pvf) , jKu^yfktrr.u-r> (pvd 
f) , ifr)'\*yryjwru-?u\i\s> (fep), jtfy 
/t-7;i/^-nr;i/^;i/tr-;i/x— r-;i/ (pfa) fctr, 
&5vH*.r*i£©&a^ft, m^yvffitxf i/ 
>^xf-i/>&£V)fifi©^y v£©^-£fls 

[oo7o] d©4>T^ 5tfy7yffce-yf-*> (pv 
df) ^^y^uzfu^uy-y^it^— v&y 30 

nsj^T?. ^c»*bv^uvT?»s. z*ie>>Kyv© 
j^i^bTiiN-^fVi/tfay K> (nmp) , 
;u*;i/A7^ K (DMF) , i^^^T±hT< K (D 
mac) , 7n^i/>#-3tf*-h (PC) s 
^*vyi/v> (dm i) &ztmfbtu mmm& 

[0071] LximmMm^zm&iz 
#tL\i^ffifim?$>&. mmsmmfattt. pan 

SIOttttireiiaKUT^ua-hUA' (pan) ^ r 50 
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[0072] ^mammw&t/- bommz^ 
jmzistim&t* ^mw&y-uz^^mm 

mzmhr*$>z>, 

[0073] ^mamsmm^i/- n*. 
^ (pem) smm®mies^icffi^«2:ffn&tt 

t&frHSfflo imizti&giMiim*G?& B r© 
mmmmt. rtzz%m&<mmizm&tz>t~fo\z 

z>m$. m&t&^gtetb y , ituc* y p em» 
br»ig&«Kg®«mffi^- h 

SJHKttbT, #Xi2AU-*-fr6©#x£$j^J: 
©T&&„ 

[00 74] ±g06D P E M|»W(Z)®|(Cfel xT 

- vmm/mmM*-fot Lt=.m-wm^ cm 

EA : Membrane Electrode Assembly) £f£fiicb> 3tl 

ffeftU r©^ , fe;i/S:«tSbTX*»v^«:fm'tSii: 
*HR8TC»6. MEA0Wic(i m^»Mic^S 

{ciyg^fS^-^ ^D^»:iii^ 
b, S«gS^i:^1-Stg^f««4iftre*>S. ^5§^© 

m\ z. ommfomumMmmzMm mm 
LzmMmi&tzm£iz& mmmvmmt>& 
T§m£&z>„ MMMomtnz^ m*a>^-'r>(yy 

mzmmmmm^- hiz&^zmmmmvm 
<tz&fc&>{z, fmti&ffls&wp bx 3 

ofmz-Dtetfis, -t, ^uhymmizmmmzm 
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[0075] ±momm\& fotm 
mmm mziifmtmx-xytfim. #t> m 
mma—fty *Mizmfxmmir&tm*>z.ti\z.m!fe 

tisfcfflTtt&v^tf, m^c£tfs^ffifbi®mi±# 

a^ij-^yzf^v^liK &tf$m&h%8ffimrxk%-& 
ft*>ft£L^*j<DT'&&o X^fryr-Zx-f^vVt 20 
OTtt. **sKy M±|grOb£>XC-7 2, 
P, :/9y#A-;ivC8 8 0, ^y^A'-A-Xl 1 0 
0, :/5y#A°-;i/yCl 3 0 0, ?A°-;bX2 o 

0 0, U-jtfMOO, 9>f^>tfS^r^^x>^5^ 
?EC, H^ffc3*ttf?# 3 15 0, #3 2 5 O/iW 

«©^A/*>xc-7 2««»*L<fflv\&n*. mm 

tfvyvitM-fr (pvf) , /KU^^fb^-u 
x> (pvdf) , ^v^v-y)^u-fu\£uy (F 

EP) , ^<U-rh57;b*ax^l/>, /KUA°-7;i/t 

□T;b^;i/tr-;i/x-x;b (pfa) &£\ ssw*^ 

«. mmftw-fu by&m&z\%±ziiz>t-#>iczfn 40 
h>38^&^s#uv&#*uv&©'T?&§. z.(D 

tf, :/a h>£ms©tfv^7;i^a7;Wbx-^;i/ 
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[0 0 7 6] /MSKBfC-g-itiSjKU vtt, ±13© 7 y It 

7nt^i/;/-:7yffc£-yf : >) 

7J&frl&teM1r 5Nafion&£©3tfy K 

[0077] itifflifes^ii ffsgicwaiasEfflft 
mm&i)-tfy/#vvmm&x*4 0/6 o~s 5 

/l 5#W£ U^©-e&£„ 
[0 0 7 8] ftjftjgictt. «as^#A-3K>tcfii#LT 
v*Sf{fc&©* -#>©&*», S^f^lWt^Lhfflfeftlca 

^©i^^^RiiiLTtt, m&afflmmx-tfyiz 

^M7i"Weti-5^#icPS^$4X'S : fc©T1J^^ D ^© 

f>\ ^©m n-^x, jKur^uoxh 

tt. «®tc^t--&fi*i:fc^i: 1 ~ 8 0 %*Wi L 

<, 5~5 0%*«3e»lCigp*LV\ 

[0079] ±m<Dmm(DWim&*rdzzfu 

^^©MAtl • ?»fe^im:l®£3*i*%©Tftta: 

iwciiasH*6n-3»abT%>j:vxu fa©«M 

^LTtt, sKUf-h97;i/*nxf-l/> (PTFE) © 
S/-K feSVHiS®&7^^»>U=i->^©IIMJ 

[0 0 8 0] M^liti, «aiE-3KUv«^*«=^ 
I^tfeot, Cl©a^^H*7cWltt^?LSHJKi 



(12) 

21 

mmtk] tit. fflm-tfv^m&fatfimmzmti^ 
[0081] siw^m mmjmm. *m 

LTV^^, ^©^Ttf^O. 0 5~5/tmTfe5 
#£L<«, 0. 1 — 1a mT'l) 

So wmmt. mmm^msm (sem) 

^® L ^ 20 m&Jiftt l < it 1 0 0 

MJ^©¥%fri#&£3i:#T't, aIS«10 0M"C 

wregs, u^mmmz.^TWk*nt=.w&(Djm io 

0iJ©M#ftfC^©j$J$£Jftt, ^#M§©#*IJ#7a^© 
S < ©?L^©^ & t 5 3 i: £f i; b v \, 
[0 0 8 2] H^Jt«a^[#7LS«ig©Slt^ii, 1 o 
~9 5%X$>ZZttfft£L<<\ £>Jft£L<lt50~ 

9o%t&-5= wit mm±tmfrt>fm-tfv 
Lt=.sftm (%) -e&s. mmmit. mmm. -fn h 

ica, mmmt. ^nb>« ^*u^©e&©£ 20 
ig^^^T^ z^mttmmtz&tiQ 
mmz&tbfrmz. mmmm^x^msm^^z^ t 

[0083] wmmmizit, ^mm^^<^7.nm 

Ph>5SM§r^^Mt^®fi«S(ci:[:^T^^ 30 

v$-&ft&m^^p b yt,^mb^<, £ <btc'$# 
[0 0 8 4] S«l^Ji^H^m#7LM^S:^LT 

izm^n&mmtmttmm<mnm^z>ztt>^ 
mx&z, fef£u H&^g^iscifjg^ii-sm 40 
wmm zimtzmizm^mmmz ^zzt^mb 
<. zoim^mmmzmLxm. ««s<ii 

AflLt\ Z<D£otetfV?tLXit. yymm+Z: 
jW. fctx.lt. tfVyy-ftt'-jl (PVF) , /tf'J^y 

ffctf-y^ (pvdf) , ^u^-y-^^-n^Dtf 
b> (FEP) , >KUA 0 -7;i<:*n7;b*;i/t;x;i,x- 
(P F A) &&Wd:;i*i6ffl&fi£fc z*i 
v#&£x^i/;/^;*f-u>&^ft&©^y v£ 50 
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[0085] ^©cp-e^ aKu^^bif— (pv 
D F) -^^-9-7;b^-n :/p tf u> - 7 yfistfx U t-*> 

4x6 mzfttL\ / ^V~?X*&2>. 3*i£>/KUv© 
^i:LTliN-^^;i/^aU K> (nmp) . 

F (DMF) , ^^;i/7irhT^ K (D 
MAC) , ^Dt°l/>^-^-b (PC) , 

4%*tvvyjy (dm i) fc£*we>ft, 31®?^ 

£UTtt*^?\ x.$;-M JVfUKJ 

-)\st£t<Dmcy)\;^-)\<w& tm$t>\ wmx&jw 
[0086] MM-tfv^m&fooytfv^tLxit. ± 

testes v\ r©<te>&-7°p 

jtfyv##*L<MV^*l<&. fctitli. DuPonttt^© 
Nafion^eif LV\%©T*feS„ ^Dh>^ 

[0 0 8 7] Nafion©3KUvSfSili, miS©Nafionf^S: 
h >ffiffitt^Zjg^ LT ^ U Aldrichtt 

v^rtiAv^ r©^, w&mmay&mmmmt. Na 
fion^©^cj; yatiaiift&ns^ *©"?*>* 
^\ toUonmLomiiim^ubyffimmx&zm 

v-jukj -jiM&mm&tnm&izit. mm 

VMitlSo 

[0 0 8 8] jJWSE-sKU vH^ftlcMv^tiSsKU v 

(^-9-7;i/^-D^ntTl/>-'7»y'fb^-U-r» ^fi 
;HB9Saii 7;^p r;i/^f;i/±^&^'tSNaf ion^t*©3tf 
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[0089] fm-tfv-?m&&o)±t=.z>mftte. $m 
i&mt zti&Wrmmzfo vxffig&isb ^tis^ &© 

4<UV©a4i:[^T-5/9 5~9 5/5#W* IXffll^ 

4 0/6 0~8 5/1 5*>w*Ly^tfre&-5., 10 

[0090] «^-/-tfuv^^c{i, mtoirnvm*- 

fc#[4fHj±©£&©|^ft£©>i1«>, &£ittft_h© 

sKU ^^{C*f1-sm*i:b^h LTO. 1-50 %tf 

[0 0 9 1] H^^ffl@^(#?L^ig^^«-7K 
Uv*S^f*tffl«fii^iiLTli, S^HS&KIJ:^^® 20 

[0 0 9 2] r®ftf^-^UV^S*M^ll*, OTTi 

IMA - jK> 4: jK U -r\i$m.(D%<Dfmt h < m v * 
•5&©7?«ftv\ jKUv«fl*ti«MIBa#*-j|f>fe < ft< 30 

Z£tfX£-f»£ L < ft v \, 
[0 0 9 3] aJfc&ffiKo^Ttt, jWK->Ky V*«8 

# - ft £©H32lftft^j7j&#ffi v * p> tiSo 
[0 0 9 4] !K'J?a»$t5ffl»: 40 

&ftv^\ ra^cs^r^m-r^ ^fcji©*& 

©T*t*ftv\, 

[0095] ^©i^- >k u ^msmmumftn tis 

StflcotvtMu ®fi^&SW£@ftm^fl©ft*Uc 50 
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y, mfi(ti6iftLi:oj^&#* Lt^awwiifts. * 

fcLTti. 3}<y-rh97;^nx5 L l/> (PTFE) © 

□ h^^mi^iib-ctt^cps^stis^roT'ttftv^ 
y^^sftifsr^-rs*)©^, «st4«?ftttiB&sss-re 

[0 0 9 6] 3©^nh>3c^tt> ^i/>-ytf- 
;i/^>¥>^fi^ftif©^b7K^i:> 7MD7;i/ 

■7;i/5j"D^»4S?ifi#^©^&^* U^©T*& 

«F*L<J8^*>*i.6. ^-7^anreti, DuPbnttCH 
Nafiom JlSftJ&SgAciplex, jm^Wlemion. VfKy 
J7f V V X*±§gGor^Selectft if tU gP^"7 

yiHSET-ti. h 'J ^;b^-n u>*;b*>i?©m-£#: 
ftiftf&s. 

[0097] 7nh i ^©>tf y vtf a> y r*ft 

<, 2gOfc©7Kyv©^S^c^yi/>K7Ky 2 
[0 0 9 8] *|§0^©^m'[4i/- htt3 0 0TCJK 

^^^M«^m^»M©sif7:-s^j©^HS < 

*Et:J; y«titc< v^i: LT^cmws 3 hirX* 
m& U, ±Jtc«ftSWc: «fc y &#ft#l4 S h h 

<D®mm\zimv&s>o #ic^ffi$ e>tis 

[0 0 9 9] 

[oioo] 

(l) fflft^>flJHKtS:^r6»WtS/- hco^fiR 
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3^ftt*ft5jtfy (pva) ttfu 

(@ftf) ©zi^ti (il^rJfci : 3) fre>&5 

xv;bs; a y ^m^xmm u mummm^m 
■tzmm®. is- h a *m m e> tit s/- h © s # » 2 

4 g /m2, PVA fc»^S^ft®^StStt 2 2 %T*ft 
^-hffi^M9 5l ig&gfiO. 07g/c 
m3 #*jffiHBfttt4PaT?»o;fc. 

(2) «3S^KFLMt^««t«mt£s/- h<mm 
i^^Sr-feS/KU (pva) 

UBgfttf-;b (Sfbf) ©*I£* (ffi^Jtl : 3) fr&fc 

*f shafts/- h b mt~o h©s# 

tt. 6g/m2, PVAtBbM©M*li2 2% 
T'feU, >>-hO$W8 0l iS8?£H:0. 2g/ 
c m3 # *3gfijggi»i 1 0 0 P a T&o fe. 

( 3 ) lifi^Stti/- h ©ffoft 
±8B£/-hAfc£/-hBfe»bT*yhyi/^ (SIS: 

12 0°C, ffi*: 1. 9 6MPa) LT, ffi&tigt3HI 20 
ttS/- h©g#&i, 3 0 g/m 

2, PVAtM^(^f^i2 2%f feofc. ft 
£#?LfC#f>i*M®h& y &&#?LI?#£^tf B®£ 

(4) is- V(Dm%mK *73&tmaffiz. 

W&tifcS/- bWf&mrLtitxfflSfflra*. ftlzBL 
fc^CioT^fofe. «^K5t&l 7 0mQ • c 
m2, ^SiSfiiB 1 0 0 P a T'fto fc 0 

(5) mmmmimm 

yUMionm. (AldrichttUD tOUGWl W&&SL 
4tbl : 1) ZWfi-atlrng/cm2£&Z>£o\Z7,7 

co 10 i] mm 2 

mm i Kn^xnbnitmsmffiMtomm&i'- 

h Sr»^SfflWtT 8 0 0 °C C»UT, PVA« 
H'©ii^£Gfc£bfco mOTfili2 5mQ • cm2, 
3Jf^»mi»i4 0 Patftofe. 

40 

[0 10 2] £&6g3 

1 lCT#J&Lfcffl®#l3g©#«£/- MC7a: y - 

mm^xij—^y^—^yny^Jv V (c/c) 

fiRLfe. IfflC/Clt AWWd:#?LS«lT'fetJ 
B®{|IAm#7LM«3§©^mS/-hT*ftofe„ Z(DC 
/C©liffilil OmQ • cm2, #*3®fljg#iM: 1 
00PaT?*ofc. jMWK^IIIB^Tftofe. 
CO 1 0 3] |yg#)4 

( 1 ) fifc#*L«l|&fc£-r 6#«t S/- h (Dim 50 
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^$ 1 2mm^Av NL^PANj|UKMMII(OmNI& 

*;i/jK*2/^f-;nz;uo-^ (cmc) 

- h a »e>nfc s/- h © mit 2 4 g / m 2 

CMCO^ff^iO. 5%T*fty, i/-h<&S£MN&8 
5%. SUf^iO. 0 7g/cm3 #^SffiSM»4 

(2) ff&£?LKM»fc£*£3ra&S'- MDfBfcRS 
0. lmraC*7MfePANMilffl»&C 

ig&*-r*#sf£s/- n b mtc« mbtitci/- h©g 

#(±6g/m2, CMCfflt^iO. 5%T*fty, ^ 
-h0^ii8Ol mSSmtO. 2g/cm3 # 
*j®ffiStftli 1 0 0 P a T'ft ofc= 

( 3 ) ffl^^cmfti/- h ©fa* 

-BBS/- h A i: 2/- h B Srfi&T (fift : m 

EE*: 1. 9 6MPa) UT, h 5: 

(4) i/-h©ttfg 

wo. 5%-e$>y, ffift^TLafssgSr^-rsASiiaf 

«^flJHKfife#r*Bii!*»6«!*WiS/- hTfeo 
fee 3.©i/-h©^8$Jfti5 OmQ • cm2, #x3g 
iiJgfifti lOOPat'feofe. Zl©^- h (MtSte&RM. 

mmo) b ® c«^tj i ©Miiti tmv*>v>*7*>7 

[0 10 4] »ff5 

( 1 ) fflfc#TLfl#t^&£-t6a£Stti'- h ©f^R 

nsgM4© (D tfiHwctr, WAmimmzMir 

(2) fifes/- h±^\©«*#?lJW(^&^«»Btt 

^$0. lmm{C*yhUfcPAN^g«B|0ja«l 
&CMC*jSWMiTfd«U ±12 (1) ©^Stt^-h 
AfeflD^fe^illthtctWi, S©iU ffl*#7LfC«Sg®'> 

- h A fc*as*flJH(Bi©S/- h B ©H^ii Ac#m 

(3) */— hflDttIB 

#?»*lfc5/- Mi. S#*^3 0 g/m2, CMCOM 

wo. 5%r*&y, fflft^jussiiiSr^-tsAiaiiaf 

*#?L3SS!iSS:^1-SBIB^e>*S»m5/- h^*o 
fc„ Z<Di/-b<DW$$nAZ5 OmQ • cm2, #^38 
jgjgfifti 1 0 0 P a T'ftofeo ^©i/- h®fS5fe^?LH 

y - >pp«!fi&jc«i: y mftLt=.t>\ xs-mmNimb*. 
it^ji 

1 2mmfC*^ NLtPAN^^^IOD^S^IS: 
^btf^f^^l/iz^n-* (CMC) TK^fFl;^ 



(15) 
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fife. iBPLfclctMIU ffi«^?LSCfiBiS:^-r*#mtti' 
- h A # fetifc is- b t±, iW3 0g/ 
m2, CMCCD^W^O. 5% £?L¥tf9 5%, jft 

«ffi««0. 0 7g/m2-e»y, ffi^^asflRiSr^-r 
hTffeofe. £0)5/- b<DWMffltfU3. 5 0m 

ftJfWRar*^ J£#&#fc#<, HSSW5KJt^T 
[0 10 5] StMffiiZ 10 

gso. immi37 bLtzP an &tmmm<mmm 

&iMrit*s/**Jirtj\/u-'X (cmc) 

-hB g##3 0 g/ 
m2, CMCCD^WO. 5% sg?WS#8 0%. £ 

*«#o. 2g/ m 2-e&y, w&mmmmM-tz> 

• c m2, #*iiiijBafi& 500PaT?ft»J. 5 
[0 10 6] 20 

( 1 ) W&&RMW&*niir&Wmki'- boMm 

&z i 2mmiz%ybLfrPANmmmm(Dmmm£ 

SI8&0. 03 9 g/cm3, 5pj§Efl£3 0 0~500 
/tm) (MSifcl : 1) ^Jl^is^^-Jl^JlU-T. 
(CMC) *»«*T!iHfe ^$LWCfi!*iU ffl&#7L ■ 

(2) fflfts/- b±^<D®&mmmmirz>mm!t 
trnmsm* (pfav#-4, imsm oho m, 

fr2&m0. 0 3 9 g/cm3, 5pj^g3 0 0~5 0 
0 ii m) (fiiJrb 1:1)5: CMC*^?gcf T"8lfc U 

£HLwc©-efcj3B (i) ©#®tt$/-hA{cm 

(3) is-vmm 

Jf©fi4itte6 : 1) , CMCfflM^l. 5%T*& 
»J, ffi^^TL^jt&^t-^AffihSf^TL^jt?:^ 40 

^g#t&2 0 mQ • cm2, #*3gi©gfitte 1 0 0 P a 

-c&ofc. z(Dis-b(Dm^mimm(DBmz.mmM 

[0 10 7] U»J7 

( i ) «ft#?iiiwBtfe^+6a»tts/- h®fm 

^3 1 2mmlZ%yblst~PAN?mmffim<Dmmt 
£8?^0. 0 3 9 g/cm3 TOI$fI3 0 0 — 5 0 0 50 
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/tm) (fiftiti : l) £#;b/tf^>*^;b-fe;i/n-* 

(cmc) &M±izmtu w*m> 

wffikZG?z>mm&is- h Afc»fc. 

(2) fifcS/- K±^®«ft#J[JtMS:*'r6««tt 

^3 0^mC*7 KLfcPAN^^iil^^iii^ 
TM+XsyfvyV (DENKA BLACK, «&ft 
¥JM (80 SSi. ffi4 2nm) fcPFA*£«S (* 
t70>PFA, ^V^r>X^ (*) SO tCDM-S®. 
(.W&ftM&Jt3 : 1 : 1) S/-hA©^ffiiC*# 
U ->ffl»!IB»C «fc y^Ufeo r<Z)i>- h £ 4 0 0 °CT- 

(3) i/-HC0ttfg 

#e>*ifcS/-hCHu @#(W7 0g/ m 2 (i^it 

SfftSfflfiSittt 6 : 1) , CMCCtf^l. 3 

% pfa©^«W2. 9%-efey, ffl&#?LK«Bt 
feW6A®fc**^^Iil«^&#r*Biiffr635fc*ffl 

Ji2 0mQ- cm2, #>0gigjgj5tl± 1 0 0 P at'feo 
fe D £©S/-hC©^fc#?L^|>g©B®Z)^®&^ 
Mm^M^ (SEM) ttRLfclSSfeBancnVi'. * 
fe, 3©^- hC©^#?LK«gg©B®{C|yfe0!1 1 © 
U»S:X 9 U - J: 'Ji#l 
fe D iWmimg/cm2t^^fe 0 r©«is^® 

s: s e Misgs l &m 2 {c^-r 0 
mm^nmmi^u h^iituDuP out 

ttSS "Na f i on" 11 2&fflWtMEAS:ffrSl, 
fco ZL©MEA©WmMffitg$:m^-mE (I-V) 

ifflj&cfcyfrofc. -fe;b?agii6 o-c, ^j±^«m 

[0 10 8] JtfgftS 

(i) fcRwcLTfijat^ijfiBis^r* 

is- hA&#fe„ ^e>tlfcS/— h At*, B-fcftf*«6 0 g 
/cm2, CMCffl^Wl. 5%T*feoAc 0 ZIOi/ 
- h AOy&Simte 2 0 mQ • c m 2, ^^SjTO5iI± 
2 0 P a T'feo fe= Z(Dis- b AfflSli^i^f 
« (SEM) «KLfcl8*feBI3KjgjVr. 3® 

h Aatmizmm itmvz? izmmm^ * y 

*>ofe= ^©«Jf^@& S EM«Lfe*£SI«:|g4 IC 

mi tmmzMEAimu mmmzis^zi-vm 

M 7 tcJt^Tl^m*#[4li^mT'feofc 0 



29 

[0 10 9] JtK&M4 

( 1 ) W£mmmtk*m?z>mm&.y- h©#$ 

1 2 mm.\zts y h Lfc p ANmmmm0fmmt 

SifcgO. 0 3 9 g/cm3 0 0-5 0 0 

^m) (Mfitti : i) Zti)i#*y*?-;i-t)in-x 
(CMC) ***#"7**HR. AUtBcHSiU fflJ&^JL 

efiKt&^-r s^aits/- h a mr^ 

(2) fiftS/- h±^©®&#?Lf^£^S#Sffi 
£/-h©fft& 

TttUy75v9 (DENKA BLACK, WMAt 
9d3S (ffi) S. Sl4 2nm) i:PFA*4Mft»[ (* 
t7a>PFA, ^^r>Xm (80 ISO fc<Z>»6* 
mBftSAkM : 1) 2/-hA(ZH*SB»CX^y- 

>epJ8«sycj: y^fcu fflfc#?LH*Bi©2/- h a m 
ummmm> y- h b ©h* t * o fefflffi«B^»«tt 

(3) S/-h©ttlB 

»e»*lfcS/-hCtt. gtftt#7 0g/m2 CfifcJifc 
8?fcJI©£Stfcl±6 : 1) , CMCflD^^l. 3 

%, pfa®s«W2. 9%-efey, WAmmmtk 

?&«3§^£*>-hT*&ofc. i©^-NC©a^g£t 
t£2 0 mQ • c m2, #;*j©fi&jftH:5 OOPatfe 

[Olio] ggfifeftls 

( 1 ) w&mmmzM-t&wm.y- boim 
mmmm* (pf/^^-4, mmm oho s. a* 

$g?^0. 03 9g/cm3 Mg3 0 0~5 0 0 

/am) (Wtthi : i) $:5tj;b^i/^f-;nz;i/n-^ 

(cmc) jmmt>-&m &&h\c.tmu w&jl 
fmmzmtmw&is- b a mt=.. 

(2) fift*/- h±^©?g^#?LM«jtS:^1-S^mtt 
y- h©ffr£ 

^30/i mlC* y h Lfc P ANm^^i»5§IHti: 
Tttlsyzf^Vt (DENKA BLACK, 

(«0 H. Si4 2nm) tPTFE*« 

(/jf'j7n>PTFE, tfj*yxm (80 m h(DU 

&m mM$m&&3 1 •. n s/-hA©^®fc 

U ->fflW88Cfc y^Ufe. Zl©£/- h & 3 8 0 
JSCS/- h B©Htefcofeffl«&8S^SttS'- h C & 

(3) >>-h©'(4tg 

»&ftfcS/-hCtt, S#(W7 0g/ m 2 (fflfcjgfc 
tfcfcJl©fifiJtM:6 : 1) , CMCffl^Wl. 3 
% PTFE©^W2. 9%T'&y, WJS^MM 

Affitm&^jLmmm? & b as 
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^±2 0mf)- c m 2, #*jgj®jgj5ite lOOPatife 
ofc„ r©i/-h©m^#7LM«ii©B®tci^&^ 

[0 111] HJSM9 

( 1 ) JS«:#?LH#KiS:W-r&l»«ffi5/- hfcfft* 

1 2mmfC*y hLfePAN^j^Sil©«lii: 

Iggl^* (pf;^^-4, Sl#0Sis (80 H. # 

£S?,g0. 0 3 9 g/cm3, 3p^Kpg3 0 0~5 0 0 

io Atm) (MSJti : i) &^;i/^t/^^;i/iz;i/D-^ 

(cmc) &m±&mu 
ftmkztit&mm&i/- b a mt=.. 

(2) fflftS/-h±^©afft#?LS«SiS:«i-««®ffi 
S/-h©ffr& 

£3 3 0 /ttmtc*»y hLfePAN*^K«l©ja«Mfli: 
TttUyzf^V? (DENKA BLACK, SSWfc 

^xm (flo & 2 nm) t fe p^ausas c* 
^•7d>fep, y>r*>nai («) M) tamtam 

: 1 : 1) S/- h ACOmMZX^ 
20 U->fRfiHJSfCJ:yTOLfe. 3©^- h & 2 7 0°CT' 

y- v b (D-^tr^tzmmmmm^y- h c fef^t 

(3) t/-h©'Kfg 

^&n&s/-hcti. g#(W7 0g/ m 2 (ffij&Mt 

«6f*®©fiatbtt6 : 1) , CMC0M#U. 3 

%, fepiz)M^2. 9%-c*&y, mft&jimm 
zmtzAffitmtemmmzm-tzBm^tezm 
mmmmm^y-bv&^r^ ^(Dy-bcowama 

30 it 2 0 mQ • c mK OfXiffifflgffilt 1 0 0 P a 

tz. a z. © >> - h ©^^#?LK«^ffl b ts izmm zxz 

[0 112] ^Jife^Jl 0 

(1) ffift^?LH«K§S:^6»«tt2/- N©fW 

1 ZmmCAv hbfcPAN^^iil©®^^ 

m»* (pf/\V7**-4, imim m m. ^ 

2$S0. 0 3 9 g/cm3 Wf£f£3 0 0~5 0 0 
fim) (MMit 1 : 1) Sr*;U3K*S/^^;i/-fe^/n-^ 
40 (CMC) TK^fpT-m ^$B±iCfeKtL, ffifc#?L 

(2) fflftS/-h±/\©af«i#?UgSK&S:^fS#«tt 
h©{^ 

^$3 0 umlZjjy b LfcPAN^j^i^|©^til 

yttyy-f'yvv (denka black, mM.it 

(«0 & !fefS4 2nm) tPVDFfflNMPg 
SKilCDiB^K (S»sait3 : 1 : 1) y-bA 

o>mm tcx ^ u - <t y m u m^mmm 
m&y- bAt^m.mm(Dy-bB<D-H£t&^ 
50 femffl3ggmi£ s/- h c fcfftR l fc„ 



31 

(3) S/-hCDftfg 
fltefifc 2/- h C tt. Btf 7 0 g / m 2 (ffifcjf 
«&Wi©fiSJtW:6 : 1) , CMC»^»1. 3 

AiBfc«fc#?lJI8^&^-fS BBf^&ftS 

mt2 0 mQ • c m 2, jtJ^i&ScliBfjttS. lOOPaT'fe 

(S EM) «RLfe|g»S:H5tCa%1". 

i: r c cfc e> & * * u - > mimz zvmfih 

£ S EM«^Ufd|iSm*:06 ^ftlttBWjWt 

mmmmmmi^mm} 1 1 mmzM e Aim u «s 

HWftCEVVt I - VaSfcfrofe. PS#mtt2 A/ 

[0 113] Hfi^Mi l 

(1) w^mmM^mmw&^-V(m^ 

StlfSO. 0 3 9 g/cnA 0 0~5 0 0 

Mm) (fififti : i) $r*;v#^^^f-;i/-fe;i/n-^ 

(CMC) *»« ^«±fC«JjiU ffi^#?L 

(2) m^y- b±^<D^t£m,wm^tmwE. 

is- b(Dftf$, 

Mm 6 ti (MCMB-6-2 8. 

m) W HTm-Uyf^V? (DENKA BLA 
CK, «&fl:3tCH («0 & iK^4 2nm) tPFA 30 

(W7d>pfa, #y*>:dg m m) 
£<m&m mmmmte 1 : d s/-hA© 

o>y- YAtmtzmmmoyy- bB®-tfit&^t=. 
mssffimmti/- hc-ktmLtz. 
o) is-bcrnm 

mnt^y-vcit. @W7 0g/ m 2 on*®*: 

«&fc/f<Z>M3jtti6 : 1) , CMCfflM^l. 3 

&^1-5A®£®fc#ftf|^&#t5B®fr£fcSffi 40 
«f«6i8»«ffi^- Z©*/-hC©SMglfi 

2 0 mQ • c m2, 1 5 0 P a T'&o 

fc„ ^>-h©^&#^®^©B®a$M£x? 

[0 114] ^gjgflll 2 

( 1 ) «*aHfl*»»fc**«#»ttS/- hfcffc* 
lZmmKXybLfrPAN&jmmmwmmt 

StiBfiO. 0 3 9 g/cm3 5fi*i^fi3 0 0-5 0 0 50 
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nm) &<g$i (ItJtl : l) *;b^i/^^;Hr;i/D 

(CMC) TfC^cpT-m ^M±(C^WiL, ffifc 

(2) ffiftS/- h±'s©«fc#*lJI«i«:#r «Wt£ 
S/- h©fM 

ifSfl 1 0 a mOHafflft?- (MCMB - 1 0 - 2 8, ME 

oho 9bo urtti/y-f^vv (denka b 

LACK, l^ftfll m 9L Wm 2nm) P 
FA##»« (M7D>PFA, #s(*yXM W) 
960 fcCDft&IS «£SSJfc3 : 1 : 1) $/- h 

Aommz*? v -ymimz&vmfiL. m&mM 

(3) i/-h©'(4fg 

*§e>*ifc S/- h C tt, S§W 7 0 g / m 2 (jfiftjg 

a5aM©aftjttt6 : n , cmc©4*wi. 3 
% PFA©aw#2. 9%T-*>y, m^^inmm 

it 2 0 mQ • c m2 % ^^gj^jtlj: 1 0 0 P a ffeo 
fc„ 3©f>- h©^#?LK^S©B©c«KS5:X^ 

[0 115] HSgMl 3 

(1) «ft#JlJB(ISS&#rsaWM£S/- h©ffi« 

E§giM)* (pfa-<7^-4, -mim <m m. & 

2®m0. 0 39 g/cm3, 5p*aeg3 0 0~500 
Atm) (fiiJrbl : 1) ¥-)l/T)l/3-)l (PV 

a) ^iHttfcpMu 

(2) ffl&2/-h±^©«8ja!#?ija«5ts^f6#«ffi 

Tttlsyf'yvt (DENKA BLACK, WMit 

t7n>PFA, ^>r^>xm c«c) m) t<DW&m 

mB^MMit3 : 1 : 1) i/-hA©^®{CX^ 
Sffiiz-hCSf^Lto 

(3) y-b<z>'\m 

»&nfes/-hcii, @#w^7 0g/m2 cfiaj»fc 

?Bft®0fi*tfctt6 : 1) , PVAffl^AU. 3 
% PFAffl^W2. 9%T*S>y, ffi^#7L^^ 
S#t6Affii:«ft*JUW(SSt:^+*B®*»&!a!*fi 

tt2 0 mQ • c m2, ^^^a^ 1 0 0 P aT'feo 
fc 0 z:©i/-h©m^^?L^St©B®{c®^$:^^ 
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[0 116] §HSg0IJ14 

(1) ffl*£fliHi»«:#r*#WtS'- f»®fft* 
S3 1 2mmfC*y hLfcPAN^^iBt®jaS8llt 
HS3Bjltt«fc£ m#J^ (80 Si 
3$jg0. 0 3 9 g/cm3 3pi*^fl3 0 0-5 0 0 
urn) (MMitl : 1) StjKU tf-;bT;bn-;i/ (PV 
A) £tfW=.)VffiSt (PVAc) (PVA£P 
VAc©fiSIfcl : 3) *|S?«*T*4M»C, GHLtlzmt 

u m*&aMMktt*6mw&/-hAzmfc m 10 

(2) ffifts/- s±^®»*#?LfE«eiS:^-r5#«ffi 

S3 3 0 MmtC^ v h LfeP AN^«iei(7)^»ii: 
7-fe^l/>^«y^ (DENKA BLACK, WS.it 
¥JM (80 m. 6S4 2nm) fcPFA*#f»0E (* 

7j-^o>PFA, #>f*>n3l (80 SS) fc©ig£8i 

(HJB#SSifc3 : 1 : 1) ft, >>-hA©»CX? 

U - >TO^c J: y ffi/tf U *ft#?Le«Bi© J/- h A 

«ffiS/-hC«:ftySL-fc. 20 

(3) J/-h©ffiffi 

#&tlfcS/-hCtt. B#lW7 0g/m2 (ffifcMi 
mteM&mg&t&G : 1) , PVAOMWl. 1 
%, PVAc©M# ( 3. 2%, PFAffl^W 

2. 9 »ss*?ijtwtfc^+*As^*a# 

feofco CL©«>-hC©S!K&fiLte2 0mQ • cm2, 
^W5ttt 1 0 0 P a T»fco fe. hOUBft 

^rufejw, ^~\$mmM%bm:fr&fr&pte<m 30 

[0117] sygMi 5 
( 1 ) mammms/- horns, 
ss 3 0 n m\zn v v ht=. p ANmmmm.n'tmmt. 

yM^y-f^V^ (DENKA BLACK, WM.it 
¥XM (80 9L m-4 2nm) ZPFATMffiM (* 
t7n>PFA, ^^r>II (80 IS) £©M^M 
(Dgft£fttt3 : 1 : 1) ft, (E-T 
EKmVU*. B#ltl 2 0g/m2, Sz-hAilf 

(3) S/-h©£ffi 
#&*l£5/- hCtt, g#tt#l 3 0 g/ m 2 (ffl&Ji 
£$;&Ji©fifti:tte 12:1), P F A0£W# 1 . 

5%T-&y, &fc#?lJ^ft;£-rsA®i;g?fc#?lJI 

fc„ ^©^-hC©S^^li2 0mQ • cm2, #^ 
igig^gfctte lOOPatfeofc. Z(Di/- hw&te&fl 

fm&oiBmzmmzx? u ->hwk»c * y^> t- 50 
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[0 118] SiHl 6 

( 1 ) W£mmm&mtz>mm&^- vnm. 
ss 1 2mm\z*yhLtzP an &mmm<Dmmt 
wmmm* jh^asr <80 sk. * 

$S?^0. 0 3 9 g/cm3 0 0 — 5 0 0 

Mm) (MMitl : 1) ^^^^ri/^^lz-fe^O-T. 
(CMC) £*H±lCi!WiU fflfc#?L 

( 2 ) nift «>- h±^®»ft#?uffl)BiS:#-rs#eit 

sryj-xyf^yf (5-f;f> (80 S& 6S3 0n 
m) fcPFAJ!K#tW0i (W7D>PFA < #>f3f>I 

n («o so fc©»s* {tm&mmts : 1 : d 

ft, 2/- h ACO^ffliC^ * <J - > J: y ^fc t 
fe 0 3©2/-hft4 0 0°CT;«L, ffl*#?LSt«Si® 

s/- h c mmLtz. 

(3) */- h<7>f£fg 

#&*UfeS/- hCtt, gtftt#7 0 g/m2 Qffitfgt 
8f*BfflMSittt6 : 1) , CMCtDM^l. 3 
%, PFA©M^2. 9%T'fey, ffi^#?L^^ 

m*&Affit®&&mffi&&%-t&Bm^&zm 

It 2 0 mQ • c m2, ^'X^ii^ti 1 0 0 P a T'&o 
fc. 3(Di/-h(7)^#7Lg^(7)B®tC»®&X^ 

[0 119] ^JfeMl 7 

( 1 ) fflfc#?LSrHBI&#*6WHi'>- vom. 

SSI 2mmfC*y NLfcPAN^^^|®^|^ii: 

f^im« (pf;w-4, immm <m sn ^ 

33?^0. 039 g/cm3 ^g3 0 0~5 0 0 

Mm) & (MJjti : i) -^t?*;b3K^S/^^;i/-fe;i/n 

(cmc) *«ifim ^ffl±tcfei>iiL, aft 

(2) fifes/- h±^©m^#7L^l^^i'S#mtt 

&z 3 o (im\z%vhbfzP an mmmmnmiMt 

%-i$y-75v>7 (Vu 1 c anXC-7 2, Cabo 
t*m nmOnm) tPFA*&m (**7Uy 

pfa, ^^>xn w) m h<mm (®&&m 
att3 : i : i) ft, y-hAvmmzxtv-ymi 

m^VWfiLfc. i©i/-h$:4 0 0°CT'!^L, ffi 

a#?LH«5i©'>- VAmt£mmmv>*s- v b© 

(3) 3/-HDttl6 

»6*lfeS/- hCli, @W7 0 g/m2 ffiteMt 
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&teM<DWMm$G : 1) , CMCffl^Wl. 3 

% pfa©*BW2. 9%-efeU, ffid^TLKIKi 
1*2 0 mQ • c m2, tfXjgiiig&tW: 1 0 0 P a ffeo 

[0 12 0] ^Sfiffill 8 

( 1 ) w*mmffiM*M*m , mti/- b<mm 
BsgMBtt* (PFA-^y-4, imim m an. ^ 

$g?S0. 0 3 9 g/cnA 5pi^fS#3 0 0-5 0 0 

/*m) (MMiti : l) S*;i/3jf*S/^^;i/-fe;i/P-x 
(CMC) »T'M. ^MlWCjWgU ffi&#?L 

(2) fflfc*/- b±^(Z)^#3FL^)g^t- S*Bf£ 

S£ 3 0 m mlC# y h bfcp AN^j^jiiiroMSi: 
TttUyf^yV (DENKA BLACK, WMAt 

^xm m) & nniznm) ^pvdf^nmp^ 
mna>m&® m&bmmts 1 .• d s^-ha 

-Mzmt Lwmm fc„ 1 o a&icjs y m b 9 

mmcoy- h b <D-~i$.£ t£^tdmmmm j &y~ b 

(3) S/-K0ffi|B 

W&fifeS'-hCtt. S#(W7 0g/m2 OS&Jft 
SBftii©M*Jttt6 : 1) , CMCfflMWl. 3 

miisimtt^- hT^ot. z.(Dt/— he ©aaag 
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